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allowed slowly to heat. Heating in a reverberatory furnace is preferable, because other appliances, for instance heating with charcoal, are not always available, if the roll has to be turned to attain a uniform temperature. The reverberatory furnace used should have as long a hearth as possible, so as to cause a heat gradually increasing towards the fire grate. The roll is now gradually rolled into the higher heat and turned, more frequently the hotter it becomes. When the roll is supposed to have acquired the suitable hardening temperature, a hook is screwed in the threads on the end of the journal, and the roll is suspended by it by means of a chain. It is then freed from the sheet-iron discs, which can be readily removed, and quickly cleansed from adhering hoof-shavings with a wire brush. The roll is then plunged into the hardening bath., which should be located near the furnace.
" Since uniform cooling of a roll of large diameter by moving it about in water is impossible, it is allowed to rest whilst the water is brought into vigorous motion. This object is attained by the appliance shown in the illustration. It consists of a vessel of sufficient depth, and of a diameter twice or four times as large as that of the roll, and is provided with pipe conduits for the introduction in a slanting direction of water under pressure.
" The nozzles of the pipes are made broad and slit-shaped, and a number of them are distributed at various heights, so that the water around the roll is set in a vigorously whirling motion. The manner of using this appliance will be readily understood from Fig. 62."
On tools having a smooth narrow bore which requires HOLLOW to be hardened, an asbestos washer should be laid after TOO]LS-the heating operation, and against this washer should be pressed the flange end of a pipe, delivering a stream of water sufficient to fill  the  bore.    If the bore is wide enough, a piece of gas  piping closed at one end and perforated  may  be   passed through  the  tool  so   that forcible streams of water,  coming through the perforations in the pipe, strike the parts to be hardened.    Narrowm, or clay, which, to make it more binding,ny, smithing is required.hl und Eisen, 1896, p. 900., to show that in this respect the co-operation of the user, however familiar he may be with " tempers," and the maker of the steel is highly desirable. Hossible for machining pur-            y
